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(54) Channel assigning method and communication apparatus 



(57) A channel assigning method and a communi- 
cation apparatus for executing appropriate channel as- 
signment in a mobile communication system when both 
a channel for a service area based on a FDD method 
and a channel for a service area based on a TDD meth- 
od can be assigned are provided. For example, if both 



a channel for a service area (411) based on a CDMA- 
FDD method and channels for service areas (311-314) 
based on a CDMA-TDD method can be assigned to a 
request for channel assignment, and a handover fre- 
quency of the mobile station related to the request is 
high, the channel for the service area (411) based on 
the CDMA-FDD method is assigned. 
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Description 

[0001] The present invention relates to a channel as- 
signing method and a communication apparatus, and 
more specifically, a channel assigning method and a 
communication apparatus for executing appropriate 
channel assignment In a mobile communication system 
when both a channel for a service area based on a FDD 
method (for example, a CDMA-FDD method) and a 
channel for a service area based on a TDD method (for 
example, a CDMA-TDD method) can be assigned. 
[0002] There have been no examples in which two or 
more types of air interfaces provide the same service. 
[0003] On the other hand, CDMA (Code Division Mul- 
tiple Access) methods for use in mobile communication 
or the like include, for example, the CDMA-FDD (Fre- 
quency Division Duplex) method and the CDMA-TDD 
(Time Division Duplex) method, as discussed in the IMT- 
2000. 

[0004] It is thus contemplated that both FDD and TDD 
methods may be used to provide services. 
[0005] In such a mobile communication system, when 
both a channel for a service area based on the FDD 
method and a channel for a service area based on the 
TDD method can be assigned, which type of channel is 
assigned will be a problem. 

[0006] It is an object of the present invention to exe- 
cute appropriate channel assignment in a mobile com- 
munication system when both a channel for a service 
area based on a FDD method and a channel for a serv- 
ice area based on a TDD method can be assigned. 
[0007] In order to accomplish the above mentioned 
object, in the first aspect of the present invention, there 
is provided a channel assigning method for assigning a 
channel for use in communication between a mobile sta- 
tion and a base station having one or more service ar- 
eas, the method comprising the steps of: 

judging, when a request for channel assignment is 
issued, whether a condition that it is possible to as- 
sign both a channel for a service area based on a 
FD D method and a chan nel fo r a service area based 
on a TDD method to the request, is satisfied; and 
assigning the channel forthe service area based on 
the FDD method to the request, if the condition is 
satisfied. 

[0008] In the second aspect of the present invention, 
there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

judging, when a request for channel assignment is 
issued, whether a condition that it. is possible to as- 
sign both a channel for a service area based on a 
FDD method and a channel for a service area based 
on a TDD method to the request, and a handover 



frequency of the mobile station related to the re- 
quest is high, is satisfied; and 
assigning the channel for the service area based on 
the FDD method to the request, if the condition is 
5 satisfied. 

[0009] In the third aspect of the present invention, 
there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
10 mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

judging, when a request for channel assignment is 
issued, whether a condition that it is possible to as- 

15 sign both a channel for a service area based on a 
FDD method and a channel for a service area based 
on a TDD method to the request, and a handover 
frequency of the mobile station related to the re- 
quest is low, is satisfied; and 

20 assigning the channel for the service area based on 
the TDD method to the request, if the condition is 
satisfied. 

[0010] In the fourth aspect of the present invention, 
25 there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

30 judging, when a request for channel assignment is 
issued, whether a condition that it is possible to as- 
sign both a channel for a service area based on a 
FDD method and a channel for a service area based 
on a TDD method to the request, and the maximum 

35 reception power value of a forward common chan- 
nel of the mobile station related to the request is 
low, is satisfied; and 

assigning the channel forthe service area based on 
the FDD method to the request, if the condition is 

40 satisfied. 



[0011] In the fifth aspect of the present invention, 
there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
45 mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

judging, when a request for channel assignment is 
issued, whether a condition that it is possible to as- 

50 sign both a channel for a service area based on a 
FDD method and a channel for a service area based 
on a TDD method to the request, and the maximum 
reception power value of a forward common chan- 
nel of the mobile station related to the request is 

55 high, is satisfied; and 

assigning the channel forthe service area based on 
the TDD method to the request, if the condition is 
satisfied. 
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[0012] In the sixth aspect of the present invention, 
there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 5 

judging, when a request for channel assignment Is 
issued, whether a condition that It is possible to as- 
sign both a channel for a service area based on a 
FDD method and a channel for a service area based to 
on a TDD method to the request. Is satisfied, and a 
type of communication related to the request; and 
assigning either the channel for the service area 
based on the FDD method or the channel for the 
service area based on the TDD method to the re- ^5 
quest depending on the type of communication, if 
the condition is satisfied. 

[0013] Here, the assigning step may assign the chan- 
nel for the service area based on the FDD method to the 20 
request, if the type of communication is voice commu- 
nication and the condition is satisfied, and assign the 
channel for the service area based on the TDD method 
to the request, if the type of communication Is data com- 
munication and the condition is satisfied. 25 
[0014] In the seventh aspect of the present Invention, 
there is provided a channel assigning method for as- 
signing a channel for use In communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 30 



there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a TDD method is currently 
assigned and a channel for a service area based on 
a FDD method can be assigned and whose trans- 
mission power is high; and 

switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the TDD method to the channel for the 
service area based on the FDD method. 

[0017] In the tenth aspect of the present Invention, 
there Is provided a channel assigning method for as- 
signing a channel for use in communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a FDD method is currently 
assigned and a channel for a service area based on 
a TDD method can be assigned and whose trans- 
mission power is low; and 

switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the FDD method to the channel for the 
service area based on the TDD method. 



detecting a mobile station to which a channel for a 
service area based on a TDD method is currently 
assigned and a channel for a service area based on 
a FDD method can be assigned and whose hando- 
ver frequency is high; and 

switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the TDD method to the channel for the 
service area based on the FDD method. 

[0015] In the eighth aspect of the present invention, 
there Is provided a channel assigning method for as- 
signing a channel for use in communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a FDD method is currently 
assigned and a channel for a service area based on 
a TDD method can be assigned and whose hando- 
ver frequency Is low; and 

switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the FDD method to the channel for the 
service area based on the TDD method. 

[0016] In the ninth aspect of the present invention, 



[001 8] In the eleventh aspect of the present Invention , 
there is provided a channel assigning method for as- 
signing a channel for use in communication between a 
35 mobile station and a base station having one or more 
service areas, the method comprising the steps of: 



detecting a mobile station to which a channel for a 
service area based on a TDD method is currently 
assigned and a channel for a service area based on 
a FDD method can be assigned and whose recep- 
tion power of a forward common channel of a base 
station with which the mobile station currently com- 
municates is low; and 

switching the assigned channel of the dietected mo- 
bile station from the channel for the service area 
based on the TDD method to the channel for the 
service area based on the FDD method. 



40 



45 



SO [0019] In the twelfth aspect of the present invention, 
there is provided a channel assigning method for as- 
signing a channel for use In communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 



55 



detecting a mobile station to which a channel for a 
service area based on a FDD method is currently 
assigned and a channel for a service area based on 



3 
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a TDD method can be assigned and whose recep- 
tion power of a forward common channel of a base 
station with which the mobile station currently com- 
municates Is high; and 

switching the assigned channel of the detected mo- 
bile station from the channel for the sen/ice area 
based on the FDD method to the channel for the 
service area based on the TDD method. 

[0020] In the thirteenth aspect of the present inven- 
tion, there Is provided a channel assigning method for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a TDD method is currently 
assigned and a channel for a service area based on 
a FDD method can be assigned and which has a 
balance between reverse traffic and forward traffic; 
and 

switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the TDD method to the channel for the 
service area based on the FDD method. 

[0021] In the fourteenth aspect of the present Inven- 
tion, there is provided a channel assigning method for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a FDD method is currently 
assigned and a channel for a service area based on 
a TDD method can be assigned and which does not 
have a balance between reverse traffic and forward 
traffic; and 

switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the FDD method to the channel for the 
service area based on the TDD method. 

[0022] In the fifteenth aspect of the present invention, 
there is provided a channel assigning method for as- 
signing a channel for use In communication between a 
mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a TDD method is currently 
assigned and a channel for a service area based on 
a FDD method can be assigned and which achieves 
a balance between reverse traffic and forward traffic 
of the service area based on the FDD method, if the 
assigned channel of the mobile station is switched 
from the channel for the service area based on the 
TDD method to the channel for the service area 



based on the FDD method; and 
switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the TDD method to the channel for the 
5 service area based on the FDD method. 

[0023] In the sixteenth aspect of the present inven- 
tion, there is provided a channel assigning method for 
assigning a channel for use in communication between 
10 a mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a FDD method is currently 

15 assigned and a channel for a service area based on 
a TDD method can be assigned and which achieves 
a balance between reverse traffic and forward traffic 
of the service area based on the FDD method, if the 
assigned channel of the mobile station Is switched 

20 from the channel for the service area based on the 
FDD method to the channel for the service area 
based on the TDD method; and 
switching the assigned channel of the detected mo- 
bile station from the channel for the sen/ice area 

25 based on the FDD method to the channel for the 
service area based on the TDD method. 

[0024] In the seventeenth aspect of the present inven- 
tion, there is provided a channel assigning method for 
30 - assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
35 service area based on a TDD method is currently 
assigned and a channel for a service area based on 
a FDD method can be assigned and which currently 
performs a particular type of communication; and 
switching the assigned channel of the detected mo- 
40 bile station from the channel for the service area 
based on the TDD method to the channel for the 
service area based on the FDD method. 

[0025] Here, the particular type of communication 

45 may be voice communication. 

[0026] In the eighteenth aspect of the present inven- 
tion, there is provided a channel assigning method for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 

50 service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a FDD method Is currently 
assigned and a channel for a service area based on 
55 a TDD method can be assigned and which currently 
performs a particular type of communication; and 
switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
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based on the FDD method to the channel for the 
service area based on the TDD method. 

[0027] Here, the particular type of communication 
may be data communication. 5 
[0028] Here, the detecting step may be performed, if 
traffic or interference of the service area based on the 
TDD method is high. 

[0029] Here, the detecting step may be performed, if 
traffic or interference of the sen/ice area based on the io 
FDD method is high. 

[0030] In the nineteenth aspect of the present inven- 
tion, there is provided a channel assigning method for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more is 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 
service area based on a TDD method is currently 
assigned and a channel for a service area based on 20 
a FDD method can be assigned, if traffic or interfer- 
ence of the service area based on the TDD method 
is high; and 

switching the assigned channel of the detected mo- 
. bile station from the channel for the service area 25 
based on the TDD method to the channel for the 
service area based on the FDD method. 

[0031] In the twentieth aspect of the present inven- 
tion, there is provided a channel assigning method for 30 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the method comprising the steps of: 

detecting a mobile station to which a channel for a 35 
service area based on a FDD method is currently 
assigned and a channel for a service area based on 
a TDD method can be assigned, if traffic or interfer- 
ence of the service area based on the FDD method 
is high; and 40 
switching the assigned channel of the detected mo- 
bile station from the channel for the service area 
based on the FDD method to the channel for the 
service area based on the TDD method. 

45 

[0032] Here, the FDD method may be a CDMA-FDD 
method and the TDD method may be a CDMA-TDD 
method. 

[0033] In the twenty-first aspect of the present inven- 
tion, there is provided a communication apparatus for so 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means for judging, when a request for channel as- ss 
signment is issued, whether a condition that it is 
possible to assign both a channel for a service area 
based on a FDD method and a channel for a service 



area based on a TDD method to the request, is sat- 
isfied; and 

means for assigning the channel for the service ar- 
ea based on the FDD method to the request, if the 
condition is satisfied. 

[0034] In the twenty-second aspect of the present in- 
vention, there is provided a communication apparatus 
for assigning a channel for use in communication be- 
tween a mobile station and a base station having one 
or more service areas, the apparatus comprising: 

means forjudging, when a request for channel as- 
signment is issued, whether a condition that it is 
possible to assign both a channel for a service area 
based on a FDD method and a channel for a service 
area based on a TDD method to the request, and a 
handover frequency of the mobile station related to 
the request is high, is satisfied; and 
means for assigning the channel for the service ar- 
ea based on the FDD method to the request if the 
condition is satisfied. 

[0035] In the twenty-third aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
sen/lce areas, the apparatus comprising: 

means forjudging, when a request for channel as- 
signment is issued, whether a condition that it is 
possible to assign both a channel for a service area 
based on a FDD method and a channel for a service 
area based on a TDD method to the request, and a 
handover frequency of the mobile station related to 
the request is low, is satisfied; and 
means for assigning the channel for the service ar- 
ea based on the TDD method to the request, if the 
condition Is satisfied. 

[0036] In the twenty-fourth aspect of the present in- 
vention, there Is provided a communication apparatus 
for assigning a channel for use in communication be- 
tween a mobile station and a base station having one 
or more service areas, the apparatus comprising: 

means for judging, when a request for channel as- 
signment Is issued, whether a condition that it Is 
possible to assign both a channel for a service area 
based on a FDD method and a channel for a service 
area based on a TDD method to the request, and 
the maximum reception power value of a forward 
common channel of the mobile station related to the 
request is low, is satisfied; and 
means for assigning the channel for the service ar- 
ea based on the FDD method to the request, If the 
condition is satisfied. 



5 
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[0037] In the twenty-fifth aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use In communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means forjudging, when a request for channel as- 
signment is issued, whether a condition that it is 
possible to assign both a channel for a service area 
based on a FDD method and a channel for a service 
area based on a TDD method to the request, and 
the maximum reception power value of a forward 
common channel of the mobile station related to the 
request is high, is satisfied; and 
means for assigning the channel for the service ar- 
ea based on the TDD method to the request, If the 
condition is satisfied. 

[0038] In the twenty-sixth aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means for judging, when a request for channel as- 
signment is issued, whether a condition that it Is 
possible to assign both a channel for a service area 
based on a FDD method and a channel for a service 
area based on a TDD method to the request, is sat- 
isfied, and a type of communication related to the 
request; and 

means for assigning either the channel for the serv- 
ice area based on the FDD method or the channel 
for the service area based on the TDD method to 
the request depending on the type of communica- 
tion, if the condition is satisfied. 

[0039] In the twenty-seventh aspect of the present in- 
vention, there Is provided a communication apparatus 
for assigning a channel for use in communication be- 
tween a mobile station and a base station having one 
or more service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned and 
whose handover frequency is high; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
for the service area based on the FDD method. 

[0040] In the twenty-eighth aspect of the present In- 
vention, there is provided a communication apparatus 
for assigning a channel for use in communication be- 
tween a mobile station and a base station having one 
or more service areas, the apparatus comprising: 
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15 



20 



25 



35 



40 



45 



50 



55 



means for detecting a mobile station to which a 
channel for a service area based on a FDD method 
is currently assigned and a channel for a service 
area based on a TDD method can be assigned and 
whose handover frequency is low; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the FDD method to the channel 
for the service area based on the TDD method. 

[0041] In the twenty-ninth aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned and 
whose transmission power is high; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
for the service area based on the FDD method. 



[0042] In the thirtieth aspect of the present Invention, 
there is provided a communication apparatus for assign- 
ing a channel for use in communication between a mo- 
30 bile station and a base station having one or more serv- 
ice areas, the apparatus comprising: 



means for detecting a mobile station to which a 
channel for a service area based on a FDD method 
is currently assigned and a channel for a service 
area based on a TDD method can be assigned and 
whose transmission power is low; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the FDD method to the channel 
for the service area based on the TDD method. 



[0043] In the thirty-first aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned and 
whose reception power of a forward common chan- 
nel of a base station with which the mobile station 
currently communicates is low; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
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for the service area based on the FDD method. 

[0044] In the thirty-second aspect of the present in- 
vention, there is provided a communication apparatus 
for assigning a channel for use in communication be- 
tween a mobile station and a base station having one 
or more sen/ice areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a FDD method 
is currently assigned and a channel for a service 
area based on a TDD method can be assigned and 
whose reception power of a forward common chan- 
nel of a base station with which the mobile station 
currently communicates is high; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the FDD method to the channel 
for the service area based on the TDD method. 

[0045] In the thirty-third aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned and 
which has a balance between reverse traffic and for- 
ward traffic; and 

means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
for the service area based on the FDD method. 

[0046] In the thirty-fourth aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a FDD method 
is currently assigned and a channel for a service 
area based on a TDD method can be assigned and 
which does not have a balance between reverse 
traffic and fonvard traffic; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the FDD method to the channel 
for the service area based on the TDD method. 

[0047] In the thirty-fifth aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 



10 



15 



service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned and 
which achieves a balance between reverse traffic 
and forward traffic of the service area based on the 
FDD method, if the assigned channel of the mobile 
station is switched from the channel for the service 
area based on the TDD method to the channel for 
the service area based on the FDD method; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
for the service area based on the FDD method. 



[0048] In the thirty-sixth aspect of the present inven- 
tion, there is provided a communication apparatus for 
20 assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 



25 
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means for detecting a mobile station to which a 
channel for a service area based on a FDD method 
is currently assigned and a channel for a sen/ice 
area based on a TDD method can be assigned and 
which achieves a balance between reverse traffic 
and forward traffic of the service area based on the 
FDD method, if the assigned channel of the mobile 
station is switched from the channel for the service 
area based on the FDD method to the channel for 
the service area based on the TDD method; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the FDD method to the channel 
for the service area based on the TDD method. 

[0049] In the thirty-seventh aspect of the present in- 
vention, there is provided a communication apparatus 
for assigning a channel for use in communication be- 
tween a mobile station and a base station having one 
or more service areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned and 
which currently performs a particular type of com- 
munication; and 

means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
for the service area based on the FDD method, 

[0050] In the thirty-eighth aspect of the present inven- 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
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a mobile station and a base station having one or more 
sen/ice areas, the apparatus comprising; 

means for detecting a mobile station to which a 
channel for a service area based on a FDD method 5 
Is currently assigned and a channel for a service 
area based on a TDD method can be assigned and 
which currently performs a particular type of com- 
munication; and 

means for switching the assigned channel of the de- io 
tected mobile station from the channel for the serv- 
ice area based on the FDD method to the channel 
for the service area based on the TDD method. 

[0051] In the thirty-ninth aspect of the present inven- *5 
tion, there is provided a communication apparatus for 
assigning a channel for use in communication between 
a mobile station and a base station having one or more 
service areas, the apparatus comprising: 

20 

means for detecting a mobile station to which a 
channel for a service area based on a TDD method 
is currently assigned and a channel for a service 
area based on a FDD method can be assigned, if 
traffic or interference of the service area based on 25 
the TDD method is high; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- 
ice area based on the TDD method to the channel 
for the service area based on the FDD method. 30 

[0052] In the fortieth aspect of the present invention, 
there is provided a communication apparatus for assign- 
ing a channel for use in communication between a mo- 
bile station and a base station having one or more serv- 35 
ice areas, the apparatus comprising: 

means for detecting a mobile station to which a 
channel for a service area based on a FDD method 
is currently assigned and a channel for a service ^^o 
area based on a TDD method can be assigned, if 
traffic or interference of the service area based on 
the FDD method is high; and 
means for switching the assigned channel of the de- 
tected mobile station from the channel for the serv- ^5 
Ice area based on the FDD method to the channel 
for the service area based on the TDD method. 

[0053] Here, the communication apparatus may be a 
control station which controls a base station. 
[0054] Here, the communication apparatus may be a 
base station. 

[0055] With this configuration, appropriate channel 
assignment can be executed in a mobile communication 
system when both a channel for a service area based 55 
on a FDD method and a channel for a service area 
based on a TDD method can be assigned. 
[0056] The above and other objects, effects, features, 



and advantages of the present invention wilt become 
more apparent from the following description of embod- 
iments thereof taken in conjunction with the accompa- 
nying drawings. 

FIG. 1 is a diagram showing an example of a mobile 
communication system; 

FIG. 2 is a block diagram showing an example of 
the configuration of a control station; 
FIG. 3 is a diagram showing another example of the 
mobile communication system; 
FIG. 4 is a diagram showing an example in which 
one cell is divided Into six cells; 
FIG. 5 is a diagram showing an example of move- 
ment of a mobile station; 

FIG. 6 is a diagram showing another example of 
movement of the mobile station; 
FIG. 7 is a diagram showing an example of the lo- 
cations of mobile stations; 

FIG. 8 is a diagram of an example of transmission 
power from the mobile stations; and 
FIG. 9 is a diagram showing an example of assign- 
ments of time slots. 

[0057] Embodiments of the present invention will be 
described below with reference to the drawings. 
[0058] FIG. 1 is a diagram showing an example of a 
mobile communication system. In the example shown 
in FIG. 1 , each base station provides the same service 
using both a CDMA-FDD method and a CDMA-TDD 
method. 

[0059] Further, in the example In FIG. 1, each base 
station has a service area (cell) based on the CDMA- 
FDD method and a service area (cell) based on the CD- 
MA-TDD method. However, for example, the cell may 
be divided into a plurality of sectors so that one base 
station has a plurality of service areas (sectors) for each 
of the methods. In the example shown In FIG. 4, a cell 
60 is divided into six sectors 61-66. 
[0060] In the example in FIG. 1 , a base station 21 has 
a service area 31 based on the CDMA-TDD method and 
a service area 41 based on the CDMA-FDD method. 
Further, the base station 22 has a service area 32 based 
on the CDMA-TDD method and a service area 42 based 
on the CMDA-FDD method. The base station 23 has a 
service area 33 based on the CDMA-TDD method and 
a service area 43 based on the CMDA-FDD method. If, 
for example, a mobile station 1 1 is located both in the 
service area 31 based on the CDMA-TDD method and 
in the service area 41 based on the CDMA-FDD method, 
then it can make radio communication with the base sta- 
tion 21 based on either the CDMA-TDD method or the 
CDMA-FDD method. 

[0061] A control station 51 controls each base station 
and manages channels used for the radio communica- 
tion between a mobile station and a base station. That 
is, the control station 51 determines and manages the 
current states of the channels (channels used in each 
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service area, vacant channels, etc.). If the control station 
receives a request for channel assignnnent, It assigns a 
channel taking the current states of the channels Into 
consideration. The requestforchannel assignment is is- 
sued when a call is made in a service area, when a 
handover call is transferred to a service area from an- 
other service area, or in other cases. 
[0062] FIG. 2 Is a block diagram showing an example 
of the configuration of a control station. A control station 
51, shown in FIG. 2 comprises a control section 56, a 
storage section 57, and communication sections 58 and 
59. The control section 56 provides various types of con- 
trol. The storage section 57 stores the current statuses 
of the channels, and the control section 56 assigns 
channels taking their stored current states into consid- 
eration. The control section 56 can also communicate 
with each base station via the communication section 
58 and with an exchange or the like via the communi- 
cation section 59. 

[0063] The sizes of service areas will be described. 
With the CDMA-TDD method, transmission time Is di- 
vided Into slots, so that if transmission power is set as 
high as that in the CDMA-FDD method, a service area 
based on the CDMA-FDD method is generally larger 
than that based on the CDMA-TDD method, as shown 
in FIG. 1 . If the size of the service area based on the 
CDMA-FDD method is intentionally reduced as in the 
center of a city or for other reasons, it may be substan- 
tially equal to that of the service area based on the CD- 
MA-TDD method, or on the contrary, the size of the serv- 
ice area based on the CDMA-TDD method may be larg- 
er than that of the service area based on the CDMA- 
FDD method. 

[0064] FIG. 3 Is a diagram showing another example 
of a mobile communication system. This figure shows 
an example in which some base stations provide serv- 
ices based on the CDMA-FDD method, whereas the 
other stations provide services based on the CDMA- 
TDD method. 

[0065] In the example shown in FIG. 3, each base sta- 
tion is provided with one service area (cell). However, 
for example, the cell may be divided Into a plurality of 
sectors so that one base station has a plurality of service 
areas (sectors). 

[0066] In the example in FIG. 3, a base station 24 has 
a service area 34 based on the CDMA-TDD method, a 
base station 25 has a service area 35 based on the CD- 
MA-TDD method, and a base station 26 has a service 
area 46 based on the CDMA-FDD method. When, for 
example, a mobile station 12 Is located both In the serv- 
ice area 34 based on the CDMA-TDD method and in the 
service area 46 based on the CDMA-FDD method, it can 
make radio communication with the base station 24 or 
26 based on either the CDMA-TDD method or the CD- 
MA-FDD method. 

[0067] A control station 52 controls each base station 
and manages channels used for the radio communica- 
tion between a mobile station and a base station. When 



the control station receives a request for channel as- 
signment, it assigns a channel taking the current states 
of the channels into consideration. Like the control sta- 
tion 51, the control station 52 can be configured as 

5 shown in FIG. 2. 

[0068] Each Embodiment of the present invention will 
be described below in detail. For example, the configu- 
ration of the mobile communication system shown in 
FIG. 1 or 3 can be used as a configuration of a mobile 

^0 communication system in each embodiment. 

(First Embodiment) 

[0069] In the first embodiment of the present Inven- 
^5 tlon, if it is possible to assign both a channel for a service 
area based on a FDD method and a channel for a serv- 
ice area based on a TDD method (communication is en- 
abled on the basis of the assignment) to a request for 
channel assignment when the request is Issued, the 
20 channel for the service area based on the CDMA-FDD 
method is assigned. That Is, when the request Is issued, 
whether a condition that it Is possible to assign both a 
channel for a service area based on a FDD method and 
a channel for a service area based on a TDD method to 
25 a request for channel assignment is judged, and If the 
condition is satisfied, the channel for the service area 
based on the CDMA- FDD method is assigned to the re- 
quest. 

[0070] For example, if a mobile station to which a 

30 channel for a service area 301 based on the COM A-TDD 
method is currently assigned moves to a service area 
302 (performs a handover) as shown in FIG. 5, whether 
a channel for a service area 401 based on the CDMA- 
FDD method or a channel for a service area 302 based 

35 on the CDMA-TDD method Is assigned to this mobile 
station will be a problem. Further, if a call is made in the 
service area 302, a similar problem occurs. 
[0071 ] In this embodiment, the channel for the service 
area 401 based on the CDMA-FDD method Is assigned 

40 on the basis of, for example, the fact that service areas 
based on the CDMA-FDD method are generally larger 
than those based on the CDMA-TDD method and 
handovers are less likely to be performed in the service 
areas based on the CDMA-FDD method, and in the CD- 

^5 MA-FDD method, it is easier to use a soft handover and 
increase the frequency use efficiency. 
[0072] In this embodiment, the mobile station re- 
ceives a forward common channel (for example, a perch 
channel) to determine, as required, the service area of 

so the corresponding base station in which the mobile sta- 
tion is located (through which service area the mobile 
station can be assigned with a channel) and reports it 
to the control station. 

55 (Second Embodiment) 

[0073] In the second embodiment of the present in- 
vention, if it is possible to assign both a channel for a 
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service area based on a FDD method and a channel for 
a service area based on a TDD method to a request for 
channel assignment when the request is issued, the 
channel for the service area based on the CDMA-FDD 
method is assigned if a handover frequency of the mo- 
bile station related to the request is high, and the chan- 
nel for the service area based on the CDMA-TDD meth- 
od is assigned if the handover frequency of the mobile 
station related to the request is low. 
[0074] Also in this embodiment, on the basis of, for 
example, the fact that service areas based on the CD- 
MA-FDD method are generally larger than those based 
on the CDMA-TDD method, and handovers are less 
likely to be performed in the service areas based on the 
CDMA-FDD method, a channel for a service area based 
on the CDMA-FDD method Is assigned to a frequently 
moving mobile station (that has prefomned many hando- 
vers), whereas a channel for a service area based on 
the CDMA-TDD method is assigned to an infrequently 
moving mobile station (that has preformed few hando- 
vers). 

[0075] Whether the mobile station has performed 
many or few handovers can be determined by compar- 
ing, for example, the number of handovers perfonned 
after a call has been made, the number of handovers 
during a certain past period, or the like with a corre- 
sponding threshold. 

[0076] For example, if the mobile station moves as 
shown in FIG. 6; a channel for a service area based on 
the CDMA-TDD method is assigned to this mobile sta- 
tion for the first two movements, and a channel for a 
service area based on the CDMA-FDD method Is as- 
signed to this mobile station for the third movement. In 
FIG. 6, reference numerals 311 to 314 denote sen/ice 
areas based on the CDMA-TDD method, and reference 
numeral 411 denotes a service area based on the CD- 
MA-FDD method. 

[0077] In this embodiment, the mobile station Is as- 
signed with a channel for a service area based on the 
CDMA-FDD method if it frequently perfomis handovers, 
whereas it Is assigned with a channel for a service area 
based on the CDMA-TDD method if it infrequently per- 
forms handovers. For example, such assignment can 
be carried out only if the mobile station frequently per- 
forms handovers (assignment of a channel for a service 
area based on the CDMA-FDD method), whereas a 
channel assigning method is detemnined in accordance 
with another criterion (for example, the number of va- 
cant channels of each method) if the mobile station in- 
frequently performs handovers. 

[0078] In the above description, the case that the re- 
quest for channel assignment is issued is considered, 
but the above process may be executed even if the mo- 
bile station has already been assigned with any channel 
and does not perform handovers. That is, it is possible 
to detect a mobile station to which a channel for a serv- 
ice area based on a CDMA-TDD method is cun^entiy as- 
signed and a channel for a service area based on a CD- 



MA-FDD method can be assigned and whose handover 
frequency Is high, and switch the assigned channel of 
the detected mobile station from the channel for the 
service area based on the CDMA-TDD method to the 
5 channel for the service area based on the CDMA-FDD 
method, Such detection (switching) may be performed 
if traffic or interference of the service area based on the 
CDMA-TDD method is high. 

[0079] On the other hand, it Is possible to detect a mo- 
10 bile station to which a channel for a service area based 
on a CDMA-FDD method is currently assigned and a 
channel for a service area based on a CDMA-TDD 
method can be assigned and whose handover frequen- 
cy is low, and switch the assigned channel of the detect- 
15 ed mobile station from the channel for the service area 
based on the CDMA-FDD method to the channel for the 
service area based on the CDMA-TDD method. Such 
detection (switching) may be performed If traffic or In- 
terference of the service area based on the CDMA-FDD 
20 method is high. 

(Third Embodiment) 

[0080] In the third embodiment of the present inven- 
25 tion, a mobile station to which a channel for a service 
area based on a CDMA-TDD method is currently as- 
signed and a channel for a service area based on a CD- 
MA-FDD method can be assigned and whose transmis- 
sion power is high is detected, if traffic or interference 
30 of the service area based on the CDMA-TDD method is 
high, and the assigned channel of the detected mobile 
station is switched from the channel for the service area 
based on the CDMA-TDD method to the channel for the 
service area based on the CDMA- FDD method. 
35 [0081] For example, in FIG. 7, it is assumed that mo- 
bile stations A-C currently assigned with a channel for 
a service area 321 based on the CDMA-TDD method 
are located as shown In FIG. 7 and have transmission 
power as shown in FIG. 8. In this state, if traffic or inter- 
ne ference of the service area 321 based on the CDMA- 
TDD method is high, then in this embodiment, as re- 
quired, the mobile stations have their assignment chan- 
nel switched from the channel based on the CDMA-TDD 
channel (the channel for the service area 321 based on 
45 the CDMA-TDD channel) to a channel based on the CD- 
MA-FDD method (the channel for a service area 421 
based on the CDMA-FDD channel), in the descending 
order of the magnitude of the transmission power, that 
is, in the order of the mobile stations C, B, and A. The 
50 reason for this switching operation is as follows: If the 
mobile station C is assigned with a channel based on 
the CDMA-TDD method, it significantly affects the inter- 
ference in the service area 321 based on the CDMA- 
TDD method. Thus, for proper channel assignment be- 
55 tween the service area 321 based on the CDMA-TDD 
method and the service area 421 based on the CDMA- 
FDD method, mobile stations such as the mobile station 
C are preferably assigned with a channel based on the 
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CDMA-FDD method: whereas mobile stations such as 
the mobile station A are preferably assigned with a 
channel based on the CDMA-TDD method. 
[0082] Accordingly, it is possible to detect a mobile 
station to which a channel for a service area based on 
a CDMA-FDD method is currently assigned and a chan- 
nel for a service area based on a CDMA-TDD method 
can be assigned and whose transmission power Is low, 
if traffic or interference of the service area based on the 
CDMA-FDD method is high, and to switch the assigned 
channel of the detected mobile station from the channel 
for the service area based on the CDMA-FDD method 
to the channel for the service area based on the CDMA- 
TDD method. 

[0083] Moreover, in this embodiment, a mobile station 
to undergo switching is determined on the basis of its 
transmission power, but the switching operation may be 
perfonmed on the basis of reception power of a forward 
common channel by a mobile station. That is, it is pos- 
sible to detect a mobile station to which a channel for a 
service area based on a CDMA-TDD method is currently 
assigned and a channel for a service area based on a 
CDMA-FDD method can be assigned and whose recep- 
tion power of a forward common channel of a base sta- 
tion with which the mobile station currently communi- 
cates is low, if traffic or Interference of the service area 
based on the CDMA-TDD method is high, and to switch 
the /assigned channel of the detected mobile station 
from the channel for the service area based on the CD- 
MA-TDD method to the channel for the service area 
based on the CDMA-FDD method. This Is because a 
mobile station whose reception power of a forward com- 
mon channel of a base station with which the mobile sta- 
tion currently communicates is low should be far from 
that base station and should have high transmission 
power. 

[0084] On the other hand, it is possible to detect a mo- 
bile station to which a channel for a service area based 
on a CDMA-FDD method is currently assigned and a 
channel for a service area based on a CDMA-TDD 
method can be assigned and whose reception power of 
a forward common channel of a base station with which 
the mobile station currently communicates is high, if traf- 
fic or interference of the service area based on the CD- 
MA-FDD method is high, and to switch the assigned 
channel of the detected mobile station from the channel 
for the service area based on the CDMA-FDD method 
to the channel for the service area based on the CDMA- 
TDD method. This is because a mobile station whose 
reception power of a forward common channel of a base 
station with which the mobile station currently commu- 
nicates is high should be close to that base station and 
should have low transmission power. 
[0085] In this embodiment, the detection (switching) 
is perfonmed if traffic or interference of a service area Is 
high, but may be performed regardless of the level of 
the traffic or interference. 

[0086] Further, it is possible to assign a channel for a 



service area based on a CDMA-FDD method when a 
request for channel assignment is issued, if it is possible 
to assign both the channel for the service area based 
on the CDMA-FDD method and a channel for a service 

5 area based on a CDMA-TDD method to the request, and 
the maximum reception power value of a forward com- 
mon channel of the mobile station related to the request 
is low. This is because if channel assignment is execut- 
ed with the low maximum reception power value of the 

10 forward common channel, the mobile station is likely to 
have high transmission power after the channel assign- 
ment. 

[0087] On the other hand, it is possible to assign a 
channel for a service area based on a CDMA-TDD 

'5 method when a request for channel assignment is is- 
sued, if It is possible to assign both the channel for the 
service area based on the CDMA-FDD method and a 
channel for a service area based on a CDMA-TDD 
method to the request, and the maximum reception 

20 power value of a fonward common channel of the mobile 
station related to the request is high. This Is because if 
channel assignment is executed with the high maximum 
reception power value of the forward common channel, 
the mobile station is likely to have low transmission pow- 

25 er after the channel assignment. 

[0088] In this connection, the transmission power of 
the mobile station or the reception power of the perch 
channel may be reported to the control station by, for 
example, the mobile station as required. 

30 

(Fourth Embodiment) 

[0089] In the fourth embodiment of the present inven- 
tion, a mobile station to which a channel for a service 

35 area based on a CDMA-TDD method is currently as- 
signed and a channel for a service area based on a CD- 
MA-FDD method can be assigned and which has a bal- 
ance between reverse traffic (traffic of communication 
from the mobile station to the base station) and forward 

"^0 traffic (traffic of communication from the base station to 
the mobile station) is detected, if traffic or interference 
of the service area based on the CDMA-TDD method is 
high, and the assigned channel of the detected mobile 
station is switched from the channel for the service area 
based on the CDMA-TDD method to the channel for the 
service area based on the CDMA-FDD method. 
[0090] Further, a mobile station to which a channel for 
a service area based on a CDMA-FDD method is cur- 
rently assigned and a channel for a service area based 

50 on a CDMA-TDD method can be assigned and which 
does not have a balance between reverse traffic and for- 
ward traffic is detected, if traffic or interference of the 
sen/ice area based on the CDMA-FDD method is high, 
and the assigned channel of the detected mobile station 

55 is switched from the channel for the service area based 
on the CDMA-FDD method to the channel for the service 
area based on the CDMA-TDD method. 
[0091] Such switching operation is performed be- 
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cause the CDMA-TDD method can handle unbalanced 
traffic more appropriately than the CDMA-FDD method. 
With the CDMA-TDD method, if the traffic is unbal- 
anced, assigned time slots can be set so as to corre- 
spond to the balance state between the reverse traffic ^ 
and the forward traffic, for example, as shown in FIG. 9. 
[0092] In this regard, the reverse traffic and the for- 
ward traffic are relatively often balanced in voice com- 
munication and are relatively often unbalanced in data 
communication. 

[0093] Accordingly, a mobile station currently en- 
gaged in voice communication can have its assigned 
channel switched from one based on the CDMA-TDD 
method to one based on the CDMA-FDD method, with- 
out the need to check whether or not the reverse traffic is 
and the fonward traffic are balanced. In contrast, a mo- 
bile station currently engaged in data communication 
can have its assigned channel switched from one based 
on the CDMA-FDD method to one based on the CDMA- 
TDD method. 

[0094] With regard to the type of communication in 
which the mobile station is currently engaged, a mobile 
station for which the channels based on the CDMA-TDD 
and CDMA-FDD methods are to be switched may be 
selected on the basis of a type other than voice commu- 25 
nication and data communication. 
[0095] In this embodiment, the detection (switching) 
is performed if traffic or interference of the service area 
is high, but may be performed regardless of the level of 
the traffic or interference. 

[0096] In this embodiment, a mobile station which has 
a balance between reverse traffic and forward traffic has 
its assigned channel switched to one based on the CD- 
MA-FDD method. However, a mobile station which 
achieves a balance between reverse traffic and forward 35 
traffic of a service area based on the CDMA-FDD meth- 
od by switching its assigned channel from one based on 
the CDMA-TDD method to the one based on the CDMA- 
FDD method may have its assigned channel switched 
to the one based on the CDMA-TDD method to one 40 
based on the CDMA-FDD method. For example, in a 
service area based on the CDMA-FDD method, if the 
forward traffic is higher than the reverse traffic, the 
switching operation is performed on a mobile station in 
which the reverse traffic is higherthan the forward traffic. 45 
[0097] In this embodiment, a mobile station which 
does not have a balance between reverse traffic and for- 
ward traffic has its assigned channel switched to one 
based on the CDMA-TDD method. However, a mobile 
station which achieves a balance between reverse traf- so 
tic and forward traffic of a service area based on the CD- 
MA-FDD method by switching its assigned channel from 
one based on the CDMA-FDD method to the one based 
on the CDMA-TDD method may have its assigned chan- 
nel switched to the one based on the CDMA-FDD meth- 55 
od to one based on the CDMA-TDD method, 
[0098] Moreover, it is possible to assign either a chan- 
nel for a service area based on a CDMA- FDD method 
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or a channel for a service area based on a CDMA-TDD 
method depending on a type of communication related 
to a request for channel assignment when the request 
is issued, if it is possible to assign both the channel for 
the service area based on the CDMA- FDD method and 
the channel for the service area based on the CDMA- 
TDD method to the request. If the type of commun ication 
related to the request Is, for example, voice communi- 
cation, the channel for the service area based on the 
CDMA-FDD method is assigned. On the other hand. If 
the type of communication related to the request is data 
communication, the channel for the service area based 
on the CDMA-TDD method is assigned. 

(Other Embodiments) 

[0099] In the above description, if traffic or interfer- 
ence of a service area based on a certain method is 
high, a mobile station to be switched to a channel based 
on another method is determined on the basis of a cer- 
tain criterion (handoverfrequencyetc). Various criteria, 
however, may be used, and-as a simple criterion, such 
mobile station may be selected randomly. 
[0100] Further, in the above embodiments, the control 
station assigns channels, but a different participant (for 
example, one of the base stations) may perform this op- 
eration. 

[0101] Further, in the above description, the case in 
which the CDMA-FDD method and the CDMA-TDD 
method are used is considered. However, the present 
invention can be applied to a case in wh ich another FDD 
method and another TDD method are used. 
[0102] As described above, according to the present 
invention, appropriate channel assignment can be exe- 
cuted in a mobile communication system when both a 
channel for a service area based on a FDD method and 
a channel for a service area based on a TDD method 
can be assigned. 

[0103] The present invention has been described In 
detail with respect to preferred embodiments, and it will 
now be apparent from the foregoing to those skilled in 
the art that changes and modifications may be made 
without departing from the invention in Its broader as- 
pects, and it is the intention, therefore, in the appended 
claims to cover all such changes and modifications as 
fall within the true spirit of the Invention. 



Claims 

1. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

judging, when a request for channel assign- 
ment is issued, whether a condition that it Is 
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possible to assign both a channel for a service 
area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, is satisfied; and 
assigning the channel for the service area 5 
based on the FDD method to said request, if 
said condition Is satisfied. 

A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- io 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

judging, when a request for channel assign- is 
ment is issued, whether a condition that it is 
possible to assign both a channel for a service 
area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and a handover frequency of the 
mobile station related to said request is high, is 
satisfied; and 

assigning the channel for the service area 
based on the FDD method to said request, if 
said condition is satisfied. 25 

A channel assigning method for assigning a chan- 
nel for use In communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 30 
the steps of: 

judging, when a request for channel assign- 
ment is issued, whether a condition that it is 
possible to assign both a channel for a service 35 
area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and a handover frequency of the 
mobile station related to said request is low. is 
satisfied; and 40 
assigning the channel for the service area 
based on the TDD method to said request, if 
said condition is satisfied. 

A channel assigning method for assigning a chan- 45 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

50 

judging, when a request for channel assign- 
ment is issued, whether a condition that it is 
possible to assign both a channel for a service 
area based on a FDD method and a channel 
for a service area based on a TDD method to ss 
said request, and the maximum reception pow- 
er value of a forward common channel of the 
mobile station related to said request is low, is 



satisfied; and 

assigning the channel for the service area 
based on the FDD method to said request, if 
said condition is satisfied. 

5. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

judging, when a request for channel assign- 
ment is issued, whether a condition that it is 
possible to assign both a channel for a service 
area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and the maximum reception pow- 
er value of a forward common channel of the 
mobile station related to said request is high, is 
satisfied; and 

assigning the channel for the service area 
based on the TDD method to said request, if 
said condition is satisfied. 

6. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

judging, when a request for channel assign- 
ment is issued, whether a condition that it is 
possible to assign both a channel for a service 
area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, is satisfied, and a type of commu- 
nication related to said request; and 
assigning either the channel for the service ar- 
ea based on the FDD method or the channel 
for the service area based on the TDD method 
to said request depending on said type of com- 
munication, if said condition is satisfied. 

7. The channel assigning method as claimed In claim 
6, characterized in that said assigning step as- 
signs the channel for the service area based on the 
FDD method to said request, if said type of commu- 
nication is voice communication and said condition 
is satisfied, and assigns the channel for the service 
area based on the TDD method to said request, if 
said type of communication is data communication 
and said condition is satisfied. 

8. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 
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detecting a mobile station to which a channel 
for a service area based on a TDD method is 
currently assigned and a channel for a service 
area based on a FDD method can be assigned 
and whose handover frequency is high; and 
switching the assigned channel of the detected 
mobile station from the channel for the sen/ice 
area based on the TDD method to the channel 
for the service area based on the FDD method. 

9. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 
currently assigned and a channel for a service 
area based on a TDD method can be assigned 
and whose handover frequency is low; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the FDD method to the channel 
for the service area based on the TDD method. 

10. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 

. areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a TDD method is 
currently assigned and a channel for a service 
area based on a FDD method can be assigned 
and whose transmission power Is high; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the TDD method to the channel 
for the service area based on the FDD method. 

11. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 
currently assigned and a channel for a service 
area based on a TDD method can be assigned 
and whose transmission power is low; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the FDD method to the channel 
for the service area based on the TDD method. 
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12. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a TDD method is 
currently assigned and a channel for a service 
area based on a FDD method can be assigned 
and whose reception power of a forward com- 
mon channel of a base station with which the 
mobile station currently communicates is low; 
and 

switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the TDD method to the channel 
for the service area based on the FDD method. 

13. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 
currently assigned and a channel for a service 
area based on a TDD method can be assigned 
and whose reception power of a forward com- 
mon channel of a base station with which the 
mobile station currently communicates is high; 
and 

switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the FDD method to the channel 
for the service area based on the TDD method. 

14. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a TDD method is 
currently assigned and a channel for a service 
area based on a FDD method can be assigned 
and which has a balance between reverse traf- 
fic and forward traffic; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the TDD method to the channel 
for the service area based on the FDD method. 

15. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
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areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 5 
currently assigned and a channel for a service 
area based on a TDD method can be assigned 
and which does not have a balance between 
reverse traffic and forward traffic; and 
switching the assigned channel of the detected w 
mobile station from the channel for the service 
area based on the FDD method to the channel 
for the service area based on the TDD method. 

16. A channel assigning method for assigning a chan- ^5 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 

the steps of: 

20 

detecting a mobile station to which a channel 
for a service area based on a TDD method is 
currently assigned and a channel for a service 
area based on a FDD method can be assigned 
and which achieves a balance between reverse 25 
traffic and forward traffic of the -service area 
based on the FDD method, if the assigned 
channel of the mobile station is switched from 
the channel for the service area based on the 
TDD method to the channel for the service area 30 
based on the FDD method; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the TDD method to the channel 
for the service area based on the FDD method. -35 

17, A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 
currently assigned and a channel for a service ^5 
area based on a TDD method can be assigned 
and which achieves a balance between reverse 
traffic and forward traffic of the service area 
based on the FDD method, if the assigned 
channel of the mobile station is switched from so 
the channel for the service area based on the 
FDD method to the channel for the service area 
based on the TDD method; and 
switching the assigned channel of the detected 
mobile station from the channel for the service ss 
area based on the FDD method to the channel 
for the service area based on the TDD method. 



18. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 

the steps of: 

detecting a mobile station to which a channel 
for a service area based on a TDD method is 
currently assigned and a channel for a service 
area based on a FDD method can be assigned 
and which currently performs a particular type 
of communication; and 

switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the TDD method to the channel 
for the service area based on the FDD method. 

19. The channel assigning method as claimed in claim 
18/ characterized in that said particular type of 
communication is voice communication. 

20. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 
currently assigned and a channel for a service 
area based on a TDD method can be assigned 
and which currently performs a particular type 
of communication; and 

switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the FDD method to the channel 
for the service area based on the TDD method. 

21. The channel assigning method as claimed in claim 
20, characterized in that said particular type of 
communication is data communication. 

22. The channel assigning method as claimed In claim 

8, 10, 12, 14, 16 or 18, characterized in that said 
detecting step is performed, if traffic or interference 
of the service area based on the TDD method is 
high. 

23. The channel assigning method as claimed in claim 

9, 11 , 13, 1 5, 1 7 or 20, characterized in that said 
detecting step is performed, if traffic or interference 
of the service area based on the FDD method Is 
high, 

24. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
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the steps of: 

detecting a mobile station to which a channel 
for a service area based on a TDD method Is 
currently assigned and a channel for a sen/ice 
area based on a FDD method can be assigned, 
if traffic or interference of the service area 
based on the TDD method is high; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the TDD method to the channel 
for the service area based on the FDD method. 

25. A channel assigning method for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said method characterized by comprising 
the steps of: 

detecting a mobile station to which a channel 
for a service area based on a FDD method is 
currently assigned and a channel for a service 
area based on a TDD method can be assigned, 
if traffic or interference of the service area 
based on the FDD method is high; and 
switching the assigned channel of the detected 
mobile station from the channel for the service 
area based on the FDD method to the channel 
for the service area based on the TDD method. 

26. The channel assigning method as claimed in any 
one of claims 1-6, 8-18. 20, 24 and 25, character* 
ized in that said FDD method is a CDMA-FDD 
method and said TDD method is a CDMA-TDD 
method. 

27. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means forjudging, when a request for channel 
assignment is issued, whether a condition that 
it is possible to assign both a chan nel for a serv- 
ice area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, is satisfied; and 
means for assigning the channel forthe service 
area based on the FDD method to said request, 
If said condition is satisfied. 

28. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 
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means for judging, when a request for channel 
assignment is issued, whether a condition that 
it Is possible to assign both a channel for a serv- 
ice area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and a handover frequency of the 
mobile station related to said request is high, is 
satisfied; and 

means for assigning the channel forthe service 
area based on the FDD method to said request, 
if said condition Is satisfied. 

A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means forjudging, when a request for channel 
assignment is issued, whether a condition that 
it is possible to assign both a channel for a serv- 
ice area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and a handover frequency of the 
mobile station related to said request is low, is 
satisfied; and 

means for assigning the channel for the service 
area based on the TDD method to said request, 
if said condition Is satisfied. 

A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for judging, when a request for channel 
assignment Is issued, whether a condition that 
it is possible to assign both a channel for a serv- 
ice area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and the maximum reception pow- 
er value of a forward common channel of the 
mobile station related to said request is low, Is 
satisfied; and 

means for assigning the channel for the service 
area based on the FDD method to said request. 
If said condition Is satisfied. 

A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for judging, when a request for channel 
assignment is issued, whether a condition that 
It is possible to assign both a channel for a serv- 
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ice area based on a FDD method and a channel 
for a service area based on a TDD method to 
said request, and the maximum reception pow- 
er value of a forward common channel of the 
mobile station related to said request is high, is s 
satisfied; and 

means for assigning the channel for the sen/ice 
area based on the TDD method to said request, 
if said condition is satisfied. 

10 

32. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: IS 

means for judging, when a request for channel 
assignment is issued, whether a condition that 
it is possible to assign both a channel for a serv- 
ice arealbased on a FDD method and a channel 20 
for a service area based on a TDD method to 
said request, is satisfied, and a type of commu- 
nication related to said request; and 
means for assigning either the channel for the 
service area based on the FDD method or the 25 
channel for the service area based on the TDD 
method to said request depending on said type 
of communication, if said condition is satisfied. 

33. A communication apparatus for assigning a chan- 30 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

35 

means for detecting a mobile station to which 
a channel for a service area based on a TDD 
method is currently assigned and a channel for 
a service area based on a FDD method can be 
assigned and whose handover frequency Is 40 
high; and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the TDD method to 
the channel for the service area based on the 45 
FDD method. 

34. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service so 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a FDD ss 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned and whose handover frequency is 



low; and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 
the channel for the service area based on the 
TDD method, 

35. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a TDD 
method is currently assigned and a channel for 
a service area based on a FDD method can be 
assigned and whose transmission power is 
high; and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the TDD method to 
the channel for the service area based on the 
FDD method. 

36. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a FDD 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned and whose transmission power is low; 
and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 
the channel for the service area based on the 
TDD method. 

37. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a TDD 
method is cun'ently assigned and a channel for 
a service area based on a FDD method can be 
assigned and whose reception power of a for- 
ward common channel of a base station with 
which the mobile station currently communi- 
cates is low; and 

means for switching the assigned channel of 
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the detected mobile station from the channel for 
the service area based on the TDD method to 
the channel for the service area based on the 
FDD method. 

38. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a FDD 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned and whose reception power of a for- 
ward common channel of a base station with 
which the mobile station currently communi- 
cates is high; and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 
the channel for the service area based on the 
TDD method. 

39. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a TDD 
method is currently assigned and a channel for 
a service area based on a FDD method can be 
assigned and which has a balance between re- 
verse traffic and fonvard traffic; and 
means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the TDD method to 
the channel for the service area based on the 
FDD method. 

40. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a FDD 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned and which does not have a balance 
between reverse traffic and forward traffic; and 
means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 



the channel for the service area based on the 
TDD method. 

41. A communication apparatus for assigning a chan- 
5 nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

10 means for detecting a mobile station to which 

a channel for a service area based on a TDD 
method is currently assigned and a channel for 
a service area based on a FDD method can be 
assigned and which achieves a balance be- 

'5 tween reverse traffic and forward traffic of the 

service area based on the FDD method, if the 
assigned channel of the mobile station is 
switched from the channel for the service area 
based on the TDD method to the channel for 

20 the service area based on the FDD method; 

and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the TDD method to 
25 the channel for the service area based on the 

FDD method. 

42. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 

30 tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 
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means for detecting a mobile station to which 
a channel for a service area based on a FDD 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned and which achieves a balance be- 
tween reverse traffic and forward traffic of the 
service area based on the FDD method, if the 
assigned channel of the mobile station is 
switched from the channel for the service area 
based on the FDD method to the channel for 
the service area based on the TDD method; 
and 

means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 
the channel for the service area based on the 
TDD method. 

43. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
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a channel for a service area based on a TDD 
method is currently assigned and a channel for 
a service area based on a FDD method can be 
assigned and which currently performs a par- 
ticular type of communication; and 5 
means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the TDD method to 
the channel for the service area based on the 
FDD method. 

44. A communication apparatus for assigning a chan- 
nel for use In communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

means for detecting a mobile station to which 
a channel for a service area based on a FDD 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned and which currently performs a par- 
ticular type of communication; and 
means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 
the channel for the service area based on the 
TDD method. 



area based on the FDD method is high; and 
means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the FDD method to 
the channel for the service area based on the 
TDD method. 

47. The communication apparatus as claimed in any 
one of claims 27-46. characterized in that said 
communication apparatus is a control station which 
controls a base station. 

48. The communication apparatus as claimed in any 
one of claims 27-46, characterized in that said 
communication apparatus is a base station. 
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. 45. A communication apparatus for assigning a chan- 30 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service 
areas, said apparatus characterized by compris- 
ing: 

35 

means for detecting a mobile station to which 
a channel for a service area based on a TDD 
method is currently assigned and a channel for 
a service area based on a FDD method can be 
assigned, if traffic or interference of the service 40 
area based on the TDD method is high; and 
means for switching the assigned channel of 
the detected mobile station from the channel for 
the service area based on the TDD method to 
the channel for the service area based on the 
FDD method. 



46. A communication apparatus for assigning a chan- 
nel for use in communication between a mobile sta- 
tion and a base station having one or more service so 
areas, said apparatus characterized by compris- 
ing: 



means for detecting a mobile station to which 
a channel for a service area based on a FDD 55 
method is currently assigned and a channel for 
a service area based on a TDD method can be 
assigned, if traffic or interference of the service 
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